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Development of a Mechanistic Understanding of High-Temperature 
Deformation of Alloy EP-823 for Transmutation Applications 
 
 
Introduction 
 
The purpose of this project is to evaluate the elevated temperature tensile properties of 
Alloy EP-823, a leading target material for accelerator-driven waste transmutation 
applications. This Alloy has been proven to be an excellent structural material to contain 
the lead-bismuth-eutectic (LBE) nuclear coolant needed for fast spectrum operations. 
Very little data exist in the open literature on the tensile properties of this Alloy. The test 
material will be thermally treated prior to the evaluation of its tensile properties at 
temperatures relevant to the transmutation applications. The deformation characteristics 
of tensile specimens, upon completion of testing, will be evaluated by surface analytical 
techniques using scanning electron microscopy (SEM) and transmission electron 
microscopy (TEM). The overall results will lead to the development of a mechanistic 
understanding of the elevated-temperature deformation processes in this Alloy as a 
function of thermal treatment. The resultant data may also provide guidance in 
developing future target materials possessing the improved metallurgical properties, and 
enhanced LBE corrosion resistance. 
 
Personnel 
 
The current project participants are listed below. 
 
Principal Investigator (PI):  Dr. Ajit K. Roy 
Co-PI:     Dr. Brendan J. O’Toole 
Department of Mechanical Engineering, UNLV 
Roy: Phone: (702) 895-1463 email: aroy@unlv.nevada.edu 
O’Toole: Phone: (702) 895-3885 email: bj@me.unlv.edu 
 
Investigators (UNLV): Martin Lewis, M.S. Student, Department of Mechanical Engineering 
 Mark Jones, M.S. Student, Department of Mechanical Engineering 
 Kukatla, M.S. Student, Department of Mechanical Engineering 
 
Lewis: Phone: (702) 295-4591 email: Martin_Lewis@ymp.gov 
Jones: Phone: (702) 384-3756 email: kamproducts@earthlink.com 
Kukatla: Phone: (702) 895-1027 email: nivas_kukatla@yahoo.com  
 
Collaborator (DOE): Dr. Stuart A. Maloy, Los Alamos National Laboratory, New Mexico 
Phone: (505) 667-9784 email: Maloy@lanl.gov 
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Accomplishments 
 
• Temperature profiles have been developed to determine the times needed to achieve 
the desired test temperature, as a part of the furnace calibration process. 
 
• Testing has been performed at ambient temperature, 1000C and 3000C using tensile 
specimens fabricated from vacuum-melted and heat-treated (at the Timken Company, 
OH) bars of martensitic Alloy EP-823 (heat number 2054 and different tempering 
times). Preliminary data indicate that both the yield strength (YS) and the ultimate 
tensile strength (UTS) of the tested material were slightly reduced at the elevated 
temperatures. However, no significant reduction in ductility in terms of percent 
elongation (%El) and percent reduction in area (%RA) was observed in these tests. 
 
● Performed thermal treatments of Alloys EP-823 and HT-9 of different heats (2056 
and 2048 respectively). Test specimens are being fabricated. 
 
Problems 
 
No problems are anticipated. 
 
Status of Funds 
 
Expenditures incurred during this quarter are within the target amount allocated. 
 
Plans for the Next Quarter 
 
• Continue tensile testing of Alloy EP-823 at different temperatures as originally 
proposed. 
• Perform tensile testing of Alloy HT-9 at different temperatures using smooth tensile 
specimens having different thermal treatments. 
• Perform detailed metallographic evaluations of the tensile specimens before and after 
testing. 
• Perform fractographic evaluations (extent and morphology of failures) by SEM. 
• Determine the deformation characteristics versus the testing temperature using TEM. 
• Perform high-temperature tensile testing using cathodically-charged specimens. 
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